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Al, Cr, V) (CN) m(DfrffiW?itlttWn&m\Z^ 

^IRSftM J: U *5»^t>I«$iiS^ft < tfc l 
[0036] ::TV>9 r^jfifl|3g®^{$:roaS«l 



z&mmm&7j*-rv--*<Di'h. (iid®, (20 

0) ®, (2 2 0) ©Of— ?&m&*tl,<etl s IB 
(111) , IB (200) , IB (220) k L, Z 

n S^2t?r^i-t 0 -^^^ (10 0)®, (10 

2) ® % (110) ®Wt-^^f^^m IH 
(100) % IH (102) . IH (110) k Lstzm 

^tc, _b|S^; (1) (om&O. 8&±kti:Z£5te&& 

mm<Dzkz\,*oi><Dk-rz> e ±^ mmmmmxh^ 
r, *&&<Dm.7£kfcm%:%f&mm<D&mm4kmm, 
&mmtmm-$Ltite&mm&<mmk it, ^j^.^t i 

N, TiAIN, TiCrAIN, TiCN, T i A 1 
CN\ T i C r A 1 CN, T i C&<D&m&mtfbtl 
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[0037] *&w<Dm^&mmwBtmn. mm 1 m 

ffi<E]lC 4Ai, 6A^, Al^i^S i«t?) 

%%m*t>m$i&tiz>'ptj:< 1 

«fc<, iiiilE4A£L 5A1, 6 A#^&Ji£: LT, C 
r % T i . Nh&&mtfbtl. ITT i - A 1 * 

[0 0 3 8] _b|E (i) ^^Og#?rl/:tlo^ 

tcte&mmmk&m. (un 4ae sak, 6 a 

ML A 1 *5J;U<S i J: «?*S»*»e>a«^^S^4< b 
0. 0 0 5 — 2 /zmOfSlfflrti^fc^tfiV^s, ^^P^CD 
2 0 m m£(T©ifiirt t<5 r t iSii 0. 5 m 

[0039] je n % a i otaAMs^x < r h&M,mm& 
&mizmzm.£ ur»*fc*iRftv> b^ff mam-*-* «t 

[0 0 4 0] ffth *»W©aMl*|fcW:, 
SSffi*3g3!S:£#:£ Lfc (A 1 , C r , V) (CN) 
&flH£fcfi (M, Al, Cr, V) (CN) BLm<DfcWk 

[0 0 4 1 ] T — fJst^l (A I P) S 
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[0042] *ftw&mni-zizit><omn<D-Mb u 
t\ is nc a i pmm*^vft&bt8\mz.®.mir% 0 

[0 0 4 3] ^<DA I P=gSf±. I^Mt^KP 1 
1 J8J:t^#H*^*r«*fci-5^««p 1 2 £ ^r^i" 

x»i-53t#-&3 z<D$:&i3 3 bffi&m&mmi b 

<Dfflx3Lftia 3 Srii LttM#wi:*©/v r ^mffi 
[0 0 4 4] iiufBT-*5GK3B»2ML. BffiSr*ai-S 

««la*<o^^ffl5^*3v^-r^»*:«ff36$l og 
[0045] 02{t &ftw<Dmmz&-tz>T—?T&m 

[0 0 4 6] (23 4 C^t«©A I P^gt^T-^ 
S3R»«1 0 2fct>, T-?Wm&*-fv bl 0 6± 

^ x 0 h 1 0 6 05il^llT 

[0 0 4 7] *^-Cfffit5A I pmw<DT-?5zm 

40 &Mt, &&<DztLb<Dmmmi&(D}&w±. #iam^^ 
<d y <d £: & y Jj com v * ^ 5 o 
[0 0 4 8] g^iBES) 3 t^-TJ: 4k«-e»^Lfem 

•totSI^^^X^ftt^ !iMEEl4lc*5tt<5t£ 

tiztitb, ±?£<Dm\z^x&fo£titz&m#x(D7 : 7 7: 
^(ommtt—fv bi&&&&t>m<, a^s^wc»35 

50 tVSC^b, HI 2 *5«fc^Ga3t^i-fi|^*^^t?ffiffli-5 
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13 

[0 0 4 9] ^LTwO«<e^-y y h*B5tc*5tt5« 

^aia@, *3j:t*gis m&mm msn-? 

^ (TiAiv) (CN) SrfigMLfct to^Mo^nS 

-^m^ i o o a. mm#*<oE.ji* 2. 66p a . 
mm mmmm um&s 0 o°ct u m& m&m 

m (Ds^T^mEEZ; 1 0 0 Vt tTV^5 0 /<>T7 

SM)DLT*5!K tRJx.tf^-<r^«El 0 0 Vttt, T — 
*fJffilC#LT'**f T*mffij&s- 10 0 VtfcS^^ 

[0 0 5 0] w^(2]5 (1) H^^tl^J: flfc^i&S 

5«*fflO**IR-C«J*UfcAKtt. El 5 (2) 

(Ra) «HHWttlc]B|$*«r&i3ri-. t£o 

[0 0 5 1 ] fi£M^co^ (««!«{*:) I^Ep-HT-rs^-f 
T^mffll 5 0 — 3 0 0 VO^0ilcfo5«l fcdsa* L 
v\ t £ t^Hlit^OA 1 Ntt, 

L<fi2 6 0VWTTfc5o £*&fllig§!OA 1 N?£ 

[0 0 5 2 ] *fc**W-c*tt, MffMNroM («*fc 
SAO W^i §r 3 0 0 8 0 0 t^T i 1 5 ^ 

^^ilTV^o 0611 -^JtLT (Tio.iAl 
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0. 7C ro. i Vo. i) N&Wfcfl&SLfcB^ftK (ffi*QS 

SRB*©$fi©/V 7^1E^ 15 0V, S3R 
^^Offi^i^2. 6 6Pa tttji*S:fTofct)Otfe 

T, *&Stf>TPS«:3 0 0X,k1rZ><Dft 

10 #£L<. «t9^l<{i4 0 0 < t-Cfc5o — lis 

JSfr) i« ^±Kli 8 o o t 1 5 i ^84 Lv \ J: 

[0 0 5 3] M^#»9i-ett % j«KB*ORJE;<fX0>#flE 
£fcfi:£/££r0. 5 P a^_h6 P ai^T^>ISia^i-^w 

^6 P a Sr3ex.5»-fr^tt. RlE^^^-yy hiA 

AE^oiKatt-T- 1 mm {.x&m&ftL+vm&tf 

^(7>^JE^fcfi^J£f±, TPI^ lPaiU -hRS^r 5 P 

1. 5PatU _b|5g^4 P a t-efc5c 

40 [0 0 5 4] ScIBt^ffifc UA I PSl:o 

&fem£tlZ!&mJjfcX1btlY£, A I P&lClRS^^tU^ 

-T4^?m^xmm^z<n&mnxihz>&, 
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flra*ffla*«-ci% n?*ft%&m<o$Lm&i&&i%-- -eft 

ft^JfL^^jft,*:, 
[0 0 5 6 ] *-*\ ^-y>^ h<DftM&m&9 5%£X± 

(C^ ^n7KT^(7>^^oa^^^^D5«t 5 left 

[0 0 5 7 ] ^-^y h^fi»«adS9 5%£(±-Cifeo 
#*L<ftV\, ^-y^htl^lO. 5^mJ£JLh<D£ 

ftbfctC^). ^JU^^O. 3 MmJEiJi^ftSttt 

0>HMl«rO. 3/xram #£L<f20. 
[0 0 5 8 ] A I Pj£lfO«etB=3— T^-f V^S^tt. <E 

*aj5£# (Alb, [Cri- B V«] c ) (Ci-dNd) T^J* 

htUT, (Aly, [C n-/g V* ] z ) d^ft^^^> 

0 . 5 ^ y ^ 0 . 8 „ 
0. 2^ z ^0. 5, 
y + .z = 1 , 

0. 05^^0. 95 
(y, z Jl^^LA 1 , C r +V<Dj^ifc$r;^U 0 

v\ 

[0 0 5 9 ] (Ma, Alb, [Cr 

i-oVa]c) (Ci-dNd) -e^^tb^^2(D?0!@J^M 
S:*fflH-5»*J2:tt, ^-^yhtUT, (Mx, A 



(9) #P 2003-34859 

ly, [Cri-flV*] i) *>bft5* — yy K'fco 
T> Mfi, Ti, Nb. W. T a *5«fcU<Mo «fc 9 ftSW 
*><bil^£jft,3'>ft< £ 
0. 02^x^0. 3, 
0. 5 ^y ^ 0. 8. 
0. 0 5 ^ z „ 
x + y 4- z = 1 „ 
02* 0^ 1 

(x, y N z fi^rtb^^UM, Al, Cr+VOlftt^: 

[0 0 6 0] JifE^-y?/ h^M^Ut^t 
wa»««^36«»^WJw*ft5wi:i:ftorU*5. 

fiOfJtot^O. 5 a t%^l:fc5Ci^t 

[0061] mttmm&btt. hcomm^m 

[0 0 6 2] ***5J:W!**3fts^-y 

fi»J-««$ixftv^r.i:^*>o^ 0 ^ot, ^-y^ 
h^m-g-SttSKXHO. 3«fi%£AT. *3»rt:0. 0 

T. Tk^^O. 0 2ff%^T, li^O. 0 15ft 
[0 0 6 3] ^fc, »^^*i/^ft *&W<D?- 

40 >fy h*mmrlrzmU7tm*A, ak Cr^iOTJ:^ 

^7L*s^JBS$tb. C^«ft^R&^BT?fiRJ!ilB*^SkfB*i 
m&*$:J£bti:Z><DX1bZ> 0 ^ot, ^-^y h*«c-& 
*tuSftO$*fitt, 0. 0 5ft%J^TI^t5^i 
##*L<. J:9#*L<tt0. 0 2ft%^TT*fe 
5 0 0. 0 311%^ 

Ttd«I^5w fc##2:L<> ct9^?*U<fi0. 02© 

50 [0 0 6 4] z<Dmte*f&M<ottm&*&mxm7£-r 
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tm&mif buz* 

[0 0 6 5] bZ?>X~*&Wte, KofiifefrSfc 

V»5t^ Al»*Sr, VSK ^If- tea 
(C I P&3S) *>5V^ifR|«|»7KJE»Dffi«S.3g (H I P«S. 
±:LT*tffe;h,* 0 ^tb?>w*-jferoffli % f&flW&Sr^ 

[0 0 6 6] JilBC0«JcLT»-fr»*S:8H»U^: 
t&> *y h/l/^jfti (HP) l^T* — y y hSrStftl" 

[0 0 6 7] 

mxmm^m&m?Lxmmirz> z t i>»imxhy, * 
[0068] immm 1 ] m&m 1 ic^tA i p^scd * 



KSC [A 1 , C r, V) [M (T i , N 

b, W, Ta. Mo<D im&±) , Al, Cr, V) i> 

(IflOmm, 2#c2J) SrEt 9 ttft. 

-T»toS#oa*Sr5 0 ortciDj&U 
ALt^ir^-(^OE^^2. 6 6Pal:lT7-^ 

[0 0 6 9] Sc«»T», Rf^lA^tBA, Bltott 

»iSttXj»|5]»rl-J:??mSLfco fufE**: (1) ofitt, 

mi^O.t 9 ^XllllHl^fSaiJJlTC u CDK aji^fflV^t 

»S«JW : SKD61 (HRC50) 
gJMXA : 2 0 0m/# 
2Ji£9 : 0. 0 6mm/2J 
*frKJ0i&^ : 5 mm 
«*tf]S0 0&*. : 1 mm 
tamU^ :30m 

»*>ixfcMoia$miS. tMflUN if* mi 
(l) *5irai^-cf^LfcS«iroiSrS 1 

- 3 {z^~r 0 

[0 0 7 0] 



No. 






y Mill* (S 






sen )<o<s 


met 

CHV) 


WM1 


Ti 


Al 


Cr 


V 


C 


N 


1 


0.4 


0.6 


0 


0 


0 




B 




2800 


45. e 


2 


1 


0 


0 


0 


0 




B 




2400 


98.9 


3 


1 


0 


0 


0 


o.s 


o.s 


B 




2700 


54.9 


4 


0 


0.4 


0.3 


0.3 


0 




B 




2600 


66. 3 


5 


0 


0. 55 


0. 2 


0.25 


0 




B 




3020 


31.4 


6 


0 


0.65 


0. 2 


0. 16 


0 




B 




3050 


29.8 


7 


0 


0.75 


0. 1 


0. 15 


0 




B 




3100 


27.5 


8 


D 


0.85 


0.07 


0.08 


0 




B+H 


0.2 


2500 


80.7 


9 


0 


0.65 


0.01 


0.34 


0 




B 




2870 


40.5 


10 


0 


0.65 


0.34 


0.01 


0 




B 




2850 


41.9 ! 



[0 0 7 1 ] 



[^2] 
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No. 


h*!l£ (H^Jt) 




*(1 ><D«S 


(HV) 


nns 

(um) 




Al 


Cr 


V 


c 


N 




11 


0.2 


Ta 


0.4 


0. 25 


0. 15 


Q 




B 


1 


2600 


66.3 


12 


0.3 


Ti,V 


0.4 


0. 15 


0. 15 


0 


] ■ 


B 


1 


2550 


73. 1 


13 


0.5 


Ti.Nb 


0.4 


0.05 


0.05 


0 




B 


1 


2400 


98. 9 


1 A 


0.35 


Nb.Mo 


0.6 


0.025 


0. 025 


0 




B 




2700 


54. 9 


15 


0.08 


Ta,io 


0.B5 


0.03 


0.04 


0 




B+H 


0.5 


2450 


89.2 


16 


0. 1 


Ti.Nb 


0.55 


0. 15 


0.2 


0 




B 




2950 


35.3 


17 


0.2 


Ti.Ta.Nb 


0.55 


0. 1 


0. 15 


0 




B 




2900 


38.4 i 


16 


0. 25 


Nb.Ta 


0. 67 


0.05 


0.03 


0 




B 




2950 


35. 3 


19 


0. 14 


Ti.Mo 


0.63 


0. 11 


0. 12 


0 




B 




3000 


32.4 1 


ZD 


0.07 


Nb.Mo 


0.7 


0. 12 


0. 11 


0 




B 




3O05 


32. 2 


21 


0. 1 


Ti.Ta 


0.76 


0.07 


0.07 


0 




B+H 


0.9 


3050 


29.8 


22 


0. 1 


Ti.Nb 


0.7 


0.1 


0. 1 


0 




B 




3100 


27.5 


23 


0.28 


TJ.ttb 


0.65 


0 


0.07 


0 




B 




3000 


32.4 


24 


0.28 


Ti.Ta 


0.65 


0.07 


0 


0 




B 




3050 


29.8 



* 2 -Blli&Jfi*iSI3!!«:iKl^ Htt2nS«SS*^r 



[0 0 7 2] 



[S3] 



No. 










mm 

(HV) 


mnm 

<u.n) 


Ti 


Af 


Cr 


V 


C 


N 


25 


0. 2 


0.4 


0.25 


0. 15 


0 




B 




2600 


66.3 


26 


9.3 


0.4 


0.15 


0.15 


0 




B 




2550 


73.1 


27 


0.5 


0.4 


0.05 


0.05 


0 




B 




2400 


98. 9 


28 


0.35 


0.6 


0.025 


0.025 


0 




B 




2700 


54. 9 


29 


0.08 


0.85 


0.03 


0.04 


0 




B+H 


0.5 


2450 


89.2 


30 


0. 1 


0. 55 


0.15 


0.2 


0 




B 




3000 


32.4 


31 


0.2 


0.55 


0.1 


0. 15 


0 




B 




2950 


35.3 


32 


0.25 


0.67 


0.05 


0.03 


0 




B 




3000 


32.4 


33 


0. 14 


0.63 


0. 11 


0. 12 


0 




B 




3050 


29.8 


34 


0.07 


0.7 


0.12 


0. 11 


0 




B 




3055 


29.6 


35 


0.1 


0,76 


0.07 


0.07 


D 




B+H 


0.9 


3100 


27.5 


36 


0.1 


0.7 


0.1 


0. 1 


0 




B 




3150 


25.4 


37 


0.38 


0.55 


0.005 


0.065 


0 




B 




2750 


50.1 


36 


0.38 


0.55 


0.065 


0.005 


0 




B 




2780 


47.4 



[0 073] gl-3i0. 
fctNo. 5 — 7, 1 6-24, ^«ttf3 0- 3 6-e 

mzte\-tzm&i>&mi4 o tim^mtvu^tix^ 

% 0 Ztl\Z#l, s m&mt It (T i A 1 ) NE T i 

I&&*ftWmR&ftiVZ>N o. 4, 8 — 15, 25—2 
9, 3 7^oJ:r^3 8fi, &m&HV 2 9 O O&TtQk 

<, mmwi-?i>mmn&4 o nm^tmn^^^^ 

[0074]El7-9fi, (Al, Cr, V) NR, 
(M, Al, Cr, V) NI, teXTf (T i , Al, C 
r, V) NM(c^ft^^5c^^m^:EII-T. 
mtNo. 4-3 8<7)mMW&7f:l,tzi><DX~1by . EJ7 

- 9 *<Dm t ci<Dmftmxmi£tizmmtt&W(Dmm 

— 3 \z.^£foz>m^s 07-9(ct®, o*3«tt>*n-r^ 

^HS^IgPJlt^HF^foSN o. 5—7. 16 — 2 
4, *3j;t>*3 0 — 3 6ta, lil7-9l:T#W$W^ 
^^^f^E)$W:$^^No. 4. 8. 11- 



1 5&xxf2 5-2 9 titm\^x^m^m<Dm^^h<Dt 

m 7 — 9 twT®*5J:t^O"C^$^5 
30 ^f^LV^^l^iaP^tClfc^No. 6. 7. 19-2 

2*3j;tf3 3-3 e-m, ^\^^m<, mmnvt 

[0 0 7 5] [Mffim 2 ] bu|2121 1 J-^l-A I P 

^S^^V-Kl- [Al, Cr, V] [M (T 

i, Nb, W, Ta, Mo^liW) , Al, Cr, 

^K^u(IilOmm % 2tfcja) 2r$t9tt-*t, ^ V 

40 t — *-T-®*M#£>^g£ 5 0 O'Cl^Pf&U 

>^v^^^^^^AUT^-^>^-F*90JE^^2 . 

£&5<fc? 10 0—15 OV^T^^St 
50 [0 0 7 6 ] 
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Ml 

No. 






r,) 






ACS 

vn» § 






Af 


Cr 


V 


c 


N 


1 39 




0,75 


0.15 


0. 1 


0.1 


o. g 


B 




3100 


27.5 


i 40 




0.75 


0.15 


0. 1 


0.3 


0.7 


3 




3020 


31.4 


1 41 




0.75 


0.15 


o.r 


0.4 


0.6 


B 




3010 


31.9 


1 42 






0.75 


0.15 


0. 1 


0.6 


0.4 


B 




2750 


50. 1 


43 


0. 1 


Ti.Nb 


Q.7 


0.1 


0. 1 


0.1 


0.9 


B 




3150 


25.4 


! 44 


0.1 


Ti.Nb 


0.7 


0.1 


0. 1 


0.3 


0.7 


B 




3040 


30.3 


45 


0. 1 


Ti.Nb 


0.7 


0. 1 


0. 1 


0.4 


0.6 


B 




2950 


35.3 


46 


0. 1 


Ti,Nb 


0.7 


0.1 


0. 1 


0.6 


0.4 


B 




Z750 


50. 1 


i 47 


0. 1 


Ti 


0.7 


0.1 


0. 1 


0.1 


0.9 


B 




3100 


27.5 


! 48 


0. 1 


Ti 


0.7 


0. 1 


0. 1 


0.3 


0.7 


B 




3050 


29.8 


! 49 


0. 1 


TI 


0.7 


0. 1 


0. 1 


0.4 


0.6 


B 




2950 


35.3 


50 


0.1 


Ti 


0.7 


0.1 


0. 1 


0.6 


0.4 


B 




2700 


54.9 



[0 0 7 7] ^4«t59 s *»W©Kfl=«r»fci-AHI«ra *«cJJ) _blc^Lfc e «JBotfc;#Mu fifi*fr&K^>' K 

-T>fy^UcNo. 39-4 1. 4 3-4 5, fcj:^ * ^JrlC. m 5 - 7 \Z*$tf 5 &m 1 . 5 - 7 (C*3 

4 7-4 9^xyK^U{i x Bim*(DC, N<Dfaf&ttfr if Z> 2 <Dj«^ N £ 5 - 7 l£^r»*l-T2fcIEIC«JB 

**W©ft36«l*'efc5No. 4 2. 4 6*5j:t>*5 0 U7t D S5-7l^tai»li> [jftit 1 +KK 2] £ 

[0 0 7 8] [Wli«3] «5-7lr-CfflKl*3J:U«jR 20 ffMffi r it&OfS*** 5 - 7 iwflffS-r*o 

^2tlt^t, ^WroSftSrWS-t-SSKfe^tlta [0 0 7 9] 



UK 

No. 


AMI * 


&m 1 <omm 


#£2* 


(tfm) 


mat 




51 


Ti(Co. 5 No. 5 ) 


0.05 


AlCrVN 


0.05 


30 


31 


52 


TIC 


0. 5 


AlCrVN 


2.5 


2 


33 


53 


Tio.5Alo.5N 


0.5 


AlCrVN 


2.5 


2 


32 


54 


Ti 0. 5A lo. 5N 


0.05 


AlCrVN 


0.05 


30 


34 


55 


Ti o.s^ ^0. 5N 


0.005 


AlCrVN 


0.005 


300 


33 


56 


Ti N 


0. 5 


AtCrVN 


2.5 


2 


34 


57 


Ti N 


0.05 


AlCrVN 


0.05 


30 


35 


58 


Ti N 


0.005 


AlCrVN 


0.005 


300 


34 


59 




0.01 


AlCrVN 


3 


2 


35 


60 


Ti 


0. 1 


AlCrVN 


3 


2 


34 


Gt 


Cr 


1 


AlCrVN 


2 


2 


37 


62 


AlCrVN 


1.5 


AI«.7sCr 0 . uVa. 12N 


1.5 


2 


37 


63 


AlCrVN 


0.05 




0.05 


30 


34 


64 


AlCrVN 


0.005 


AI«.77Cro. irV 0 , | 2 N 


0.005 


300 


33 



^•••AlCrVN (AI:Cr:V=75:15:10) 



[0 0 8 0] [3H6] 
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23 24 



£1* 

No. 


* 


mm 1 comw- 


80*2" 




8UMk 


*9M 

t>n) 


6 5 


T i CC 0 . 5 N 0 . 5) 


0. 05 


TiTaAICrVN 


0.05 


30 


30 


66 


TiC 


0.5 


TiTaAICrVN 


2.5 


2 


32 


©f 


T ■ A 1 ft] 
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